1
H NMR) was advanced directly to the next step without further purification. To obtain an analytical sample for characterization, a small portion of the crude material was purified by column chromatography (2:1 / hexanes:EtOAc). 
Ethyl 2-(4-methyl-2,6,7-trioxabicyclo[2.2.2]octan-1-yl)acetate (S2)
To a cooled (-15 C) solution of diester S1 (60.0 g, 250 mmol) in 500 mL CH 2 Cl 2 was added To a cooled (-78 C) solution of orthoester S2 (8.15 g, 37.7 mmol) in 370 mL CH 2 Cl 2 was added DIBAL-H (1.0 M in hexanes, 49 mL, 49 mmol) dropwise under vigorous stirring. The reaction was then quenched by the dropwise addition of 2 mL MeOH and allowed to warm to 0 o C. After treatment with 1.5 mL H 2 O, 1.5 mL 15% NaOH, and 4 mL H 2 O, the cooling bath was removed SI 4 and the mixture was stirred for 15 minutes. The mixture was then dried (Na 2 SO 4 ), filtered To a solution of 4 (11.33 g, 65.8 mmol) in 330 mL CH 2 Cl 2 at was added (R)-proline (6.06 g, 52.6 mmol), N-chlorosuccinimide (7.03 g, 52.6 mmol), and 2,2-dimethyl-1,3-dioxan-5-one (7.1 mL, 59 mmol). The mixture was stirred for 24 hours at ambient temperature, diluted with Et 2 O (500 mL), washed with water (3  150 mL) and brine (150 mL), dried (Na 2 SO 4 ), filtered, and To a solution of 6 (3.92 g, 11.7 mmol) in 120 mL 1,4-dioxane was added pyridinium p- To a solution of 8 (1.05 g, 4.90 mmol) in 50 mL THF was added Et 3 N (0.75 mL, 5.39 mmol).
The mixture was cooled to -15 C (ice / brine bath) and isopropyl chloroformate (2 M in toluene, 2.70 mL, 5.4 mmol) was added dropwise. The resulting cloudy suspension was stirred for 1 hour while naturally warming to 0 C. The mixture was then diluted with 30 mL CH 3 CN and 7.4 mL TMS-diazomethane (2 M in hexanes, 7.4 mL, 14.8 mmol) was added dropwise. The cooling bath was then removed, and the mixture was stirred for 24 hours at ambient temperature in the dark.
The mixture was then treated with 0.6 mL glacial acetic acid, poured into 500 mL EtOAc, washed with NH 4 Cl (250 mL), NaHCO 3 (250 mL), brine (250 mL), dried (Na 2 SO 4 ), filtered, and 
Protein expression and purification
A plasmid containing the gene encoding TmGalA in a pET28a vector, which has been described previously [1] , was transformed into E. coli BL21 ( 
Data collection and processing
X-ray diffraction data were collected at Diamond Light Source on beamlines I24 for TmGalA native crystals, I04-1 for TmGalA in complex with 1 and 2, and I02 for TmGalA in complex with 3. Diffraction data were processed using the Xia2 [2] pipeline to run distl [3] , labelit [4] , XDS [5] , and Pointless [6] programs from the CCP4 suite [7] . Molecular replacement was performed using MOLREP [8] with Protein Data Bank (PDB) entry 1ZY9 as the search model for the TmGalA SI 11 native structure, and subsequently this structure was used as the search model for TmGalA in complex with 1, 2, and 3. Refinement was performed using REFMAC5 [9] and manual model building was done using Coot [10] . Structures were optimised using PDB_REDO [11] . Models for the inhibitors were built in Chem3D Pro 14.0 (Cambridgesoft, UK), and the library generated with PRODRG [12] .
Enzyme inactivation kinetics
The kinetic parameters K i and k inact for inhibition of T. maritima α-galactosidase, were determined using a classical dilution assay method that entailed incubating the enzyme with a range of concentration of inactivator (3) at 60 C in 50 mM HEPES buffer, pH 7.4. At specified time points aliquots were taken from the inactivation stock solution and upon incubation in a cuvette at 25 C for 5 min they were diluted with 100 M 4-nitrophenyl α-D-galactopyranoside in 50 mM HEPES buffer, pH 7.4. Enzyme activity was monitored at 400 nm using the Cary 6000i UV-Visible-NIR spectrophotometer. Pseudo first-order rate constants for inactivation (k obs ) at each inactivator concentration were determined by fitting the absorbance versus time data to a standard first-order rate equation using a non-linear least squares routine in a computer program (Prism 4.0). The first-and second-order rate constants (k inact and k inact /K i , respectively) for the inactivation process were determined by fitting the k obs versus inactivator concentration data to a standard Michaelis-Menten expression.
Enzyme reactivation kinetics
In a typical enzyme reactivation assay, TmGalA was incubated with the inactivator (3) at 60 C in 50 mM HEPES buffer, pH 7.4. After incubating the sample for 5 hours at 60 C, excess inactivator was removed using a 30K molecular weight cut-off centrifugal filter. Following 5 successive washes at 4 C with 50 mM HEPES buffer, pH 7.4, the sample volume was made up to a volume of 300µL and incubated at 60 C. At specified time points aliquots were taken from the reactivation stock solution and upon incubation in a cuvette at 25 C for 5 min they were diluted with 100 M 4-nitrophenyl α-D-galactopyranoside in 50 mM HEPES buffer, pH 7.4 and enzyme activity was monitored at 400 nm. No reactivation was apparent after 5 days of incubation.
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Scheme S1: Synthetic route used to make mechanism-based in activator 3. Compounds that have structures shown in the main text are denoted by large font numerals, while all other structures are labelled with a smaller font. 
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